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Introduction
============

Bullying by peers is a major problem; approximately 25% of children in the United Kingdom report exposure to such victimisation.[@ref1] Bullying victimisation is associated with a myriad of emotional and behavioural problems throughout adolescence.[@ref2] Over the past few years, the media have focused public attention on instances of suicide and self harm among adolescents who have been bullied, and a commensurate rise in anti-bullying policies and laws has occurred on both sides of the Atlantic.[@ref3] [@ref4] Surprisingly, very few studies have tested the assumption that exposure to bullying in childhood increases the likelihood that a child or adolescent will self harm. Existing studies are often limited by cross sectional designs, the possibility that unmeasured background risk factors can lead children both to be victimised and to self harm (selection effects), and reliance on the same person to report both exposure to bullying and self harm behaviour, which may create spurious associations (reporter bias).[@ref5] [@ref6] [@ref7] [@ref8] Moreover, a need exists for research into self harm as early as possible in adolescence, to inform prevention of injuries.

Randomised trials exposing children to bullying are clearly unethical. Instead, we added several design features to an observational study to strengthen inferences that could be drawn about the effects of bullying victimisation on self harm. Firstly, we used a prospective longitudinal study following a nationally representative cohort of children from early childhood to 12 years of age, which enabled us to control statistically for a range of potentially confounding and pre-morbid selection effects. Secondly, because our cohort comprises twins, we were able to carry out a co-twin-control analysis among pairs discordant for bullying victimisation, to test if the bullied sibling was more likely to self harm than the non-bullied sibling, despite their shared family background. Thirdly, to minimise reporter bias and ascertain the robustness of our findings across different reporters, we measured children's exposure to bullying by interviewing both the children and their mothers. Thus, because mothers might not be aware of all of their children's exposure to bullying, we tested the association between the 12 year old children's own reports of bullying victimisation and their self harm outcomes. However, because in theory children who self harm might give exaggerated reports of their exposure to bullying as a result of co-morbid psychological difficulties, we also tested the association between mothers' reports of bullying victimisation and children's self harm outcomes. Fourthly, our longitudinal design allowed us to establish temporal ordering by testing the association between mothers' prospective reports of bullying victimisation up to the age 10 assessment and children's self harm outcomes at the age 12 assessment.

Even if bullying victimisation is linked to increased risk of self harm, most bullied children do not resort to self harm. Given the ubiquity of bullying, doctors, social care professionals, teachers, and parents need help to identify which bullied children are at greatest risk, to target interventions effectively. Several factors are known to increase the risk of self harm: being brought up in a deprived area, a family history of self harming behaviour, maltreatment, co-occurring behavioural and emotional problems, and a low IQ have all been associated with high rates of self harm.[@ref9] [@ref10] To inform clinical practice, we examined which of these family level and child level characteristics could help to identify, among bullied children, who is at greatest risk of self harm.

Method
======

Study cohort
------------

Participants were members of the Environmental Risk (E-Risk) study, which tracks the development of a birth cohort of 2232 British children. The sample was drawn from a larger birth register of twins born in England and Wales in 1994-95.[@ref11] Full details about the sample are reported elsewhere.[@ref12] Briefly, the E-Risk sample was constructed in 1999-2000, when 1116 (93% of those eligible) families with same sex 5 year old twins participated in home visit assessments. Families were recruited to represent the UK population of families with newborns in the 1990s, on the basis of residential location throughout England and Wales and mother's age (older mothers having twins via assisted reproduction were under-selected, and teenage mothers with twins were over-selected). We used this sampling to replace high risk families who were selectively lost to the register through non-response and to ensure sufficient numbers of children growing up in high risk environments. The sample includes 55% monozygotic and 45% dizygotic twin pairs. Sex is evenly distributed within zygosity (49% male). Follow-up home visits took place when the children were aged 7 (98% participation), 10 (96% participation), and, most recently, 12 years (96% participation).

Bullying victimisation
----------------------

Bullying victimisation was assessed during interviews with mothers when the children were aged 7 and 10 years, and separately in private interviews with the children during home visits when the children were 12 years old. Details of psychometric measurements for the bullying measures reported here have been described previously.[@ref13] [@ref14] We explained to the mother or child that: "someone is being bullied when another child says mean and hurtful things, makes fun, or calls a person mean and hurtful names; completely ignores or excludes someone from their group of friends or leaves them out of things on purpose; hits, kicks, or shoves a person, or locks them in a room; tells lies or spreads rumours about them; or does other hurtful things like these. We call it bullying when these things happen often and it is difficult for the person being bullied to stop it happening. We do not call it bullying when it is done in a friendly or playful way." When bullying was reported, the interviewer asked the mother or child to describe what happened. An independent rater later checked notes taken by the interviewers to verify that the events described related to instances of bullying, operationally defined as evidence of repeated harmful actions between children where a power differential existed between the bully and the victim. This review was done blind to data on self harm. Mothers' and children's narratives of bullying experiences were coded as "never," "yes, but isolated incidents," or "frequently." Children were also asked directly if they had been bullied "a lot." Of the cohort children, 16.5% (350/2127) were reported by their mothers to have been frequently bullied before age 10, and 11.2% (237/2124) of the children reported themselves to have been bullied a lot before age 12.

Self harm
---------

Mothers were asked whether each twin had ever deliberately harmed him/herself or attempted suicide in the previous six months, as part of a face to face interview when the children were aged 12. Mothers who responded positively to this question were asked to provide a description of what took place. An independent rater blind to other data later checked the notes taken during the interview to verify that the description provided was clearly an act of self harm. We asked only mothers, and not children, to report the child's self harm because of ethical considerations. Examples of self harming behaviours included cutting and biting arms, pulling out clumps of hair, banging head against walls, and attempted suicides by strangulation. Of the cohort, 2.9% (62/2141) had self harmed; of these children, 52% (n=32) were girls.

Potential confounding variables
-------------------------------

Mothers reported on their children's exposure to maltreatment during a standardised clinical interview protocol,[@ref15] [@ref16] used when the child was aged 5, 7, 10, and 12 years. Only those children whom the interviewers rated as having definitely experienced physical or sexual harm by an adult before age 12 were considered to have been maltreated.[@ref17] We assessed internalising and externalising problems at age 5 by using the child behavior checklist in face to face interviews with mothers and the teacher's report form by mail for teachers.[@ref18] [@ref19] The internalising problems scale is the sum of items in the withdrawn and anxious/depressed subscales, and the externalising problems scale is the sum of items from the aggressive and delinquent behaviour subscales. We summed and standardised mothers' and teachers' reports to create cross-informant scales. We tested children's IQ at age 5 individually by using a short form of the Wechsler preschool and primary scale of intelligence---revised.[@ref20] [@ref21]

Supplementary table A shows that associations between the potential confounding variables (maltreatment, internalising and externalising problems, IQ) and exposure to bullying victimisation and self harm were all statistically significant.

Indicators of clinical concern
------------------------------

We constructed socioeconomic deprivation at age 5 from a standardised composite of household income, parents' highest education, and parents' highest occupational grade.[@ref22] We defined deprivation as the lowest third of the distribution. We determined attempted or completed suicide by any of the child's biological mother, father, grandparents, aunts, or uncles from reports by biological parents, according to a standardised and validated protocol.[@ref23] We calculated a modified Reed's score, which takes into account the number of affected relatives given the size and demographic structure of the family,[@ref24] and we considered children whose score was at or above the 80th centile to have a strong positive family history of suicide. When the children were aged 10 and 12, we interviewed mothers about the presence of attention/hyperactivity and conduct problems by using items drawn from the *Diagnostic and Statistical Manual of Mental Disorders*, fourth edition (DSM-IV).[@ref25] We considered attention-deficit/hyperactivity disorder to be present if the child met DSM-IV criteria for this disorder at either 10 or 12 years of age; similarly, we deemed children to have conduct disorder if they met the relevant DSM-IV criteria at either of these ages. We classified children as having extreme borderline personality characteristics if they scored at or above the 95th centile on a shortened version of the Shedler-Westen assessment procedure-200 for adolescents (SWAP-200A),[@ref26] which mothers completed when the twins were aged 12.[@ref27] We calculated the score with the self harm item excluded. At age 12, children completed the 10 item version of the multidimensional anxiety scale for children (MASC).[@ref28] Children scoring at or above the 95th centile (raw score of 13 or more) constituted the "extreme" anxiety group. We used scores of 20 or more on the children's depression inventory (CDI) to indicate clinically significant depressive symptoms.[@ref29] [@ref30] We assessed the definite presence of any psychotic symptoms during a private interview conducted with each child, as previously reported.[@ref31] Finally, we individually tested children's IQ at age 12 by using a short form of the Wechsler intelligence scale for children, fourth edition.[@ref32] [@ref33]

Statistical analysis
--------------------

Firstly, we tested the relation between mothers' and children's reports of frequent bullying and mothers' reports of their self harm by using modified Poisson regression to estimate relative risks and robust 95% confidence intervals,[@ref34] both unadjusted and then adjusted for the potentially confounding effects of physical maltreatment by adults, internalising and externalising problems at age 5, and IQ at age 5. We also calculated relative risks separately for girls and boys and evaluated the equality of the bullying coefficients across the sexes with an approach called "seemingly unrelated regression" using the "suest" command in Stata (v11.2). Secondly, we did a discordant twin analysis to rule out family-wide influences on the association between bullying victimisation and self harm.[@ref35] Here, we tested the hypothesis that bullied twins would be more likely to self harm than their non-bullied co-twins over and above shared familial environmental risks. Thirdly, we did a series of logistic regressions to test which risk factors could help to identify which bullied children would engage in self harm. We evaluated the following risks: family adversities (socioeconomic deprivation, family history of attempted/completed suicide, physical maltreatment), children's concurrent mental health problems, and children's low IQ. Finally, we used the "punaf" command in Stata (v11.2) to calculate the population attributable fraction for self harm based on exposure to bullying victimisation (reported by either mother or child) in this sample. We corrected all analyses (except the twin discordance analysis) for the non-independence of the twin observations by using the Huber-White variance estimator. We did a sensitivity analysis using multi-level mixed models in SAS with the PROC GLIMMIX procedure and obtained almost identical results (data not shown).

Results
=======

Does frequent bullying predict self harm?
-----------------------------------------

Exposure to frequent bullying by peers before age 12 was associated with an increased risk of self harm at 12 years of age, whether bullying was reported by mothers (relative risk 3.53, 95% confidence interval 2.10 to 5.93) or by children themselves (3.33, 1.91 to 5.82). This association was equally evident among both boys and girls, for both reporting sources (figure[](#fig1){ref-type="fig"}). Therefore, the remaining analysis included both sexes together.

![Prevalence of self harm at age 12 among frequently bullied and non-bullied children assessed by maternal reports of bullying (top panel) and children's own reports of bullying (bottom panel). Associations between bullying victimisation and self harm are expressed as relative risks (RR) with 95% confidence intervals](fish001809.f1_default){#fig1}

Can maltreatment explain association between bullying and self harm?
--------------------------------------------------------------------

Bullying and parental maltreatment often occur to the same children,[@ref36] and problem parenting has been implicated in elevated rates of self harm.[@ref9] Therefore, we tested whether exposure to physical maltreatment could account for the association between bullying and self harm. However, the association between frequent bullying and self harm behaviour remained after we controlled for lifetime exposure to physical maltreatment (table 1[](#tbl1){ref-type="table"}).

###### 

 Association of children's bullying victimisation (as assessed by mothers' reports and children's own reports) with self harm

                                                                                       Relative risk (95% CI)                                                                     
  ------------------------------------------------------------------------------------ ------------------------ --------------------- --------------------- --------------------- ---------------------
  **Associations between bullying victimisation (mothers' reports) and self harm**                                                                                                
  Bullying victimisation                                                               3.53 (2.10 to 5.93)      2.54 (1.55 to 4.16)   2.43 (1.49 to 3.97)   3.29 (1.95 to 5.56)   1.92 (1.18 to 3.12)
  Maltreatment by adult before age 12                                                  --                       4.94 (2.96 to 8.25)   --                    --                    3.02 (1.75 to 5.21)
  Emotional problems at age 5                                                          --                       --                    1.04 (1.02 to 1.06)   --                    1.04 (1.01 to 1.06)
  Behavioural problems at age 5                                                        --                       --                    1.03 (1.02 to 1.04)   --                    1.03 (1.02 to 1.04)
  IQ at age 5                                                                          --                       --                    --                    0.98 (0.96 to 1.00)   1.00 (0.98 to 1.01)
  **Associations between bullying victimisation (children's reports) and self harm**                                                                                              
  Bullying victimisation                                                               3.33 (1.91 to 5.82)      2.71 (1.52 to 4.84)   2.76 (1.60 to 4.78)   3.02 (1.67 to 5.47)   2.44 (1.36 to 4.40)
  Maltreatment by adult before age 12                                                  --                       5.42 (3.02 to 9.73)   --                    --                    2.99 (1.69 to 5.31)
  Emotional problems at age 5                                                          --                       --                    1.04 (1.02 to 1.06)   --                    1.04 (1.01 to 1.06)
  Behavioural problems at age 5                                                        --                       --                    1.04 (1.02 to 1.05)   --                    1.03 (1.02 to 1.04)
  IQ at age 5                                                                          --                       --                    --                    0.98 (0.96 to 1.00)   1.00 (0.98 to 1.02)

Model 1=unadjusted; model 2=adjusted for physical maltreatment by adults; model 3=adjusted for internalising and externalising problems at age 5; model 4=adjusted for IQ at age 5; model 5=adjusted for all confounders together.

Can early mental health problems explain association between bullying and self harm?
------------------------------------------------------------------------------------

Children's emotional or behavioural problems may make them greater targets for bullying and also increase the likelihood that they will engage in self harm.[@ref2] [@ref9] Nonetheless, the greater risk of self harm after exposure to bullying remained when we took these pre-morbid problems into account (table 1[](#tbl1){ref-type="table"}).

Can low IQ explain association between bullying and self harm?
--------------------------------------------------------------

Children with low cognitive abilities are at greater risk of being targeted by bullies,[@ref37] as well as engaging in self harm behaviours.[@ref9] However, adjustment for IQ at age 5 did not substantially alter the association between bullying and self harm (table 1[](#tbl1){ref-type="table"}).

Can family environment explain association between bullying and self harm?
--------------------------------------------------------------------------

Another possibility is that factors within the family environment (such as poverty, parental psychopathology, domestic violence) could account for the association we observed between bullying and self harm. To rule out the influence of these shared environmental risk factors, we compared twins within the same family to determine whether bullied twins were more likely to self harm than their non-bullied age and sex matched co-twin. Using mothers' reports, 162 twin pairs were discordant for bullying, and the bullied twins were significantly more likely to self harm than were their non-bullied co-twins (13 (8.0%) *v* 3 (1.9%); ratio=4.3, 95% confidence interval 1.3 to 14.0). Turning to children's self reports, 144 were discordant for bullying, and here we saw a similar trend for the bullied twins to self harm compared with their co-twins (12 (8.3%) *v* 7 (4.9%); ratio=1.7, 0.71 to 4.1).

Can bullied children who will engage in self harm be identified?
----------------------------------------------------------------

Most children exposed to bullying (more than 90%) did not engage in self harm. Therefore, we tested which factors discriminated between bullied children who self harmed and bullied children who did not (table 2[](#tbl2){ref-type="table"}). For both mothers' and children's reports, bullied children who engaged in self harming behaviours were significantly more likely to have a family member who had attempted/completed suicide and to have been physically maltreated by an adult. They were also more likely to present with conduct disorder, borderline personality characteristics, depression, and psychotic symptoms than were bullied children who did not self harm.

###### 

 Prevalence of indicators of clinical concern among frequently bullied children who did or did not self harm, for mothers' and children's reports of bullying. Values are numbers (percentages) unless stated otherwise

  Risk factor                                      Bullied children (mothers' report)                 Bullied children (children's report)                                  
  ------------------------------------------------ ------------------------------------ ------------- -------------------------------------- -- ------------- ------------- ----------------------
  Family adversities:                                                                                                                                                       
   Socioeconomic deprivation                       139 (43)                             18 (72)       3.44 (1.36 to 8.68)                       95 (43)       11 (61)       2.05 (0.74 to 5.67)
   Family history of attempted/completed suicide   68/318 (21)                          18/21 (86)    22.06 (6.15 to 79.10)                     58/217 (27)   11/16 (69)    6.03 (1.94 to 18.73)
   Maltreatment history                            39 (12)                              15 (60)       11.00 (4.74 to 25.5)                      21 (10)       6 (33)        4.71 (1.62 to 13.75)
  Child's mental health difficulties:                                                                                                                                       
   ADHD diagnosis                                  23/290 (8)                           7/18 (39)     7.39 (2.91 to 18.78)                      20/188 (11)   4/15 (27)     3.05 (0.88 to 10.55)
   Conduct disorder diagnosis                      38/323 (12)                          12 (48)       6.92 (2.79 to 17.19)                      19/212 (9)    5/17 (29)     4.23 (1.28 to 14.02)
   Extreme borderline characteristics              32 (10)                              16 (64)       16.28 (6.45 to 41.05)                     27 (12)       10 (56)       8.89 (3.06 to 25.80)
   Extreme anxiety symptoms                        18 (6)                               3 (12)        2.32 (0.69 to 7.78)                       40 (18)       5 (28)        1.72 (0.56 to 5.29)
   Clinically significant depression               16 (5)                               7 (28)        7.5 (2.49 to 22.64)                       28 (13)       6 (33)        3.39 (1.13 to 10.19)
   Psychotic symptoms                              32 (10)                              6 (24)        2.88 (1.12 to 7.44)                       37 (17)       7 (39)        3.11 (1.09 to 8.85)
  Mean (SD) child's IQ (12 years)                  98.4 (15.7)                          92.1 (14.4)   0.97 (0.95 to 1.00)                       96.7 (15.8)   98.6 (14.9)   1.01 (0.98 to 1.04)

ADHD=attention-deficit/hyperactivity disorder.

How much self harm might be attributed to bullying?
---------------------------------------------------

Among the 62 children who self harmed at age 12, 35 (56%) had been victimised by bullying, according to either the mother or child informant. This yields a population attributable fraction suggesting that if bullying could have been eradicated (and everything else remained the same), a sizeable proportion of the cases of self harm could potentially have been prevented (42.8%, 95% confidence interval 23.1% to 57.5%).

Discussion
==========

Frequent exposure to bullying by peers during childhood increased the risk of deliberate self harm among young adolescents aged 12 years. We documented that this association was present at the beginning of adolescence, was similar for reports of bullying by mothers and accounts of bullying by children, and was independent of potential confounding selection effects of maltreatment by an adult, family environmental risk factors, early behavioural and emotional problems, and low IQ. We also showed that bullied children who self harmed differed from their bullied counterparts who did not self harm in having a family history of suicidal behaviour, being physically maltreated by an adult, and having co-occurring mental health problems (conduct disorder, borderline personality characteristics, depressive or psychotic symptoms).

Possible explanations for findings
----------------------------------

Frequent exposure to bullying is independently associated with high levels of distress.[@ref2] But why do a small proportion of bullied children choose to use self harm rather than other coping strategies (such as exercise or talking) to deal with these emotions? One possibility is that 12 year old children lack opportunities for reducing distress that are available to adults, such as self medication with alcohol or cigarettes, working out at the gym, or excessive food consumption. Children may use self harm after their attempts to talk to others about their distress have not been successful and more drastic attention seeking behaviours are thus needed. The last explanation is probably more likely in abusive or neglectful family environments where the child's voice is seldom heard owing to their own fear of being "punished" if they speak out or to the unavailability of empathetic caregivers.[@ref38] [@ref39] This hypothesis is partially supported by the greater prevalence of self harm among bullied children in our sample who were also physically maltreated. Repeated exposure to such victimisation by adults as well as bullying by peers may also result in the child developing a critical view of him/herself and using self harm as a means of self punishment.[@ref40] [@ref41]

Witnessing or hearing about others engaging in self harm is also likely to increase the probability that children will use this behaviour.[@ref42] We found that bullied children who had a family member who had attempted or completed suicide were more likely to self harm, suggesting that such self destructive coping strategies may be learnt from close others. Familial transmission via impulsive aggression is also likely among these children.[@ref43] As self harm can be used to help to regulate emotions,[@ref44] children who experience emotions very intensely or are affectively dysregulated may be more likely to use this coping strategy after bullying victimisation. This hypothesis is borne out in our sample, where we found that bullied children with concurrent psychological difficulties, many of which involve extreme emotions or difficulties in regulation of affect,[@ref45] [@ref46] [@ref47] [@ref48] were at greater risk of self harm.

Potential implications
----------------------

Bullying victimisation seemed to be a major antecedent of self harm in our cohort of 12 year olds; more than half of self harmers had been bullied frequently. Although more effective programmes to prevent bullying occurring in schools are needed,[@ref49] our findings suggest that efforts should also focus on improving the ways in which children cope with emotional distress arising from bullying victimisation. Although only a small proportion of bullied children in this sample engaged in self harm, this is clearly too many and victims need to be provided with alternative coping strategies from a young age. The effectiveness of such interventions would also need to be investigated. Furthermore, our results suggest that, when tested, these interventions should be aimed initially at bullied children who also have additional indicators of concern (a family member who has attempted/completed suicide, history of physical abuse, or concurrent mental health problems), as these children need the most immediate intervention. This will require schools and health professionals who come into contact with bullied children to assess these indicators of concern and also to ascertain whether the help a child has is sufficient.

This study adds to the growing literature showing that bullying during the early years of school can have extremely detrimental consequences for some children by the time they reach adolescence.[@ref50] [@ref51] [@ref52] [@ref53] This finding is even more concerning given that studies have suggested that early patterns of self harm can persist through adolescence into adulthood and increase the risk of later psychological problems.[@ref10] [@ref54] [@ref55] [@ref56] Therefore, such maladaptive coping strategies need to be tackled in childhood and early adolescence before they become a persistent problem or lead to serious injury or death.

Limitations of study
--------------------

Our sample included rather a small number of children who had engaged in self harm, and this may have led to unstable or biased estimates of the size of the associations between bullying victimisation and self harm, particularly when controlling for confounders. Therefore our results need to be replicated in samples with a higher prevalence of such behaviours. Nevertheless, this study provides first evidence of an increased risk of self harming behaviours at the beginning of adolescence among bullied children from a population representative birth cohort unbiased by referral for treatment. The sample comprised twins, so the results may not generalise to singletons. However, the prevalence of bullying victimisation and mental health problems has been shown to be the same for twins and singletons.[@ref13] [@ref57] Moreover, using the twin design we were able to show that the association between bullying and self harm was maintained when environmental risks within the family were taken into account. Although we examined both mothers' and children's reports of bullying, we had access only to mothers' reports about the children's self harm, which may have resulted in under-detection of this behaviour. Similarly, only mothers reported on children's exposure to maltreatment, which may also have led to under-reporting of this confounding variable.[@ref58] As the cohort grows older, we will be able to interview the children about self harm and past exposure to maltreatment.

Conclusions
-----------

Bullying by peers is a major problem during the early school years.[@ref1] This study found that before 12 years of age a small proportion of children frequently exposed to this form of victimisation already deliberately harmed themselves and in some cases attempted to take their own lives. Frequent victimisation by peers increased the risk of self harm independently of a range of potential confounders. Children exposed to family adversity or who had specific concurrent mental health difficulties had the greatest risk of engaging in self destructive behaviours after exposure to bullying by peers. Therefore, schools and healthcare professionals aiming to prevent adolescents' self harm should reduce bullying and introduce self harm risk reduction programmes for bullied children with any of the following risk factors: a family history of suicidal behaviour, maltreatment at home, symptoms of depression or psychosis, conduct problems, or borderline personality characteristics.

### What is already known on this topic

1.  Bullying victimisation by peers is a prevalent problem in the United Kingdom

2.  Cross sectional studies suggest that exposure to bullying may be associated with increased rates of self harm

3.  Short term follow-up studies have indicated that such victimisation could be a risk for self harming behaviours in mid to late adolescence

### What this study adds

1.  Frequent exposure to bullying during childhood increases victims' risk of self harm; as many as half of 12 year olds who self harmed were victims of frequent bullying

2.  Self harm was not explained by pre-morbid risk factors that may lead to both victimisation and self-harm

3.  Bullied children who self-harmed were more likely to have been maltreated, to have a family history of attempted/completed suicide, and to experience concurrent mental health problems
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